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57 ABSTRACT 

An apparatus for supporting a heavy load above a tile roof 
without causing damage to tile members, comprising: an 
elongated base member adapted to lie upon the surface of the 
roof underneath a tile member; a lag bolt for securing the the 
base member to a rafter in the roof; a slidable carriage 
having a threaded hole therethrough, the carriage slidably 
engaging the base member; a threaded elongated shaft 
capable of being inserted through a hole in the tile member 
and into threaded engagement with the carriage so that the 
end of the shaft may be caused to engage the base member 
and thereby fixedly secure the shaft; and a means associated 
with the shaft for attaching a heavy load. 

25 Claims, 8 Drawing Sheets 
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TILE ROOF STRUCTURE FOR 
SUPPORTNGA HEAVY LOAD WITHOUT 

DAMAGE TO THE TLE 

BENEFIT OF PROVISIONAL APPLICATION 
FLNG DATE 

This application claims the benefit of my provisional 
patent patent application Ser. No. 60/008.359 filed Dec. 7, 
1995. 

BACKGROUND OF THE INVENTION 

Satellite dishes and solar panels are heavy structures that 
often need to be supported upon a roof. Where the roof is 
covered with tile this presents a difficult problem, because 
not only must the roof support the added weight of the 
additional structure against wind and other disturbances, but 
damage to the tile must also be avoided. Damage to the tile 
would cause the roof to leak. 

Generally speaking, such structures are added subsequent 
to the original construction of the roof. In making an 
installation after the roof is already completed, not only is it 
desirable to provide proper support for the additional struc 
ture without damage to the tile, but there also needs to be a 
feasible retrofitting process that is reliable and easy to use. 

SUMMARY OF THE INVENTION 

According to the present invention a metal structure is 
provided for placement upon a tile-covered roof underneath 
a particular tile member so as to support a heavy load above 
the tile but without damage to the tile. 

Further in accordance with the invention, a feasible 
method is provided for retrofitting the added structure to an 
existing roof. 

In accordance with the invention a metal structure 
includes a generally Z-shaped frame that has a mid-portion 
which extends horizontally upon the roof, a lower end 
portion which extends downward through the roof, and an 
upper end portion which passes vertically upward through 
an opening in a selected tile member. The horizontal dis 
tance between the attachments of the upper and lower end 
portions to the mid-portion of the frame is adjustable in 
order to provide a feasible and convenient method of retro 
fitting to an existing roof. 

Further in accordance with the invention, all portions of 
the metal frame provide support against vertical movement 
either up or down, as well as against side shear forces. This 
is very important because either a solar panel or a satellite 
dish antenna may encounter a strong wind force that could 
pull it off the roof if it were not securely anchored. 

DRAWING SUMMARY 

FIG. 1 is a perspective view of a satellite dish antenna 
supported above a tile roof in accordance with the presently 
preferred form of my invention; 

FIG. 2 shows an installation above another kind of tile; 
FIG. 3 is a vertical cross-sectional view taken on the line 

3-3 of FIG. 1; 
FIG. 4 is a vertical cross-sectional view taken on the line 

4-4 of FIG. 3; 
FIGS. 5 through 16 show the successive steps in retro 

fitting the structure onto an existing tile roof in accordance 
with the method provided by my invention; and 

FIG. 17 shows a modified form of apparatus in accor 
dance with the invention. 
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2 
DESCRIPTION OF PREFERRED EMBODIMENT 

(FIGS. 1-16) 
According to the invention a satellite antenna dish 10 as 

shown in FIGS. 1 and 2 is supported upon a frame 17 having 
legs 14, 15, and 16. These legs in turn rest upon a T-shaped 
base of frame 17 which is supported from the roof at four 
separate points, each point of support being achieved in 
accordance with the method and apparatus of the present 
invention. With standard construction the roof includes a 
plurality of rafters that are arranged generally in parallel at 
an angle inclined to the horizontal, although only one such 
rafter 32 is shown in drawing FIGS. 4-8. A wooden roof 
plate or sheeting 34 best shown in FIGS. 3–8, is supported 
upon the rafters. 

FIGS. 3 and 4 show a structure completed in accordance 
with the present invention, with the tiles being of the type 
shown in FIG. 1. Aparticular rafter that has been selected to 
support leg 14 of frame 17 is designated by numeral 32 best 
shown in FIG. 4. The wooden roof plate or sheeting 34 is 
supported upon the selected rafter 32, and a lag bolt 55 
extends through the sheeting and into the rafter 32. 

Also in accordance with standard practice a plurality of 
identical tiles 40 are supported upon the roof best shown in 
FIG. 1. Each tile has its upper end portion secured to the 
sheeting 34 by a nail 41 as shown in FIG. 5. A selected tile 
42 shown in FIG. 5 was removed as shown in FIG. 6, for 
accomplishing the retrofit process of the invention, and an 
opening 44 as is shown in FIG. 10, was made in that selected 
tile. 

Turning to FIG. 4, the novel apparatus of the invention 
includes a generally Z-shaped frame 50 having a mid 
portion 60, a lower end portion that is provided by the lag 
bolt 55, and an upper end portion that is provided by a 
threaded shaft 70. The mid-portion 60 of the frame 50 
includes a channel-shaped member or elongated base mem 
ber 61 and a carriage 65 that is slidable longitudinally of the 
channel member. As shown in F.G. 3, channel member 61 
has outwardly extending flanges 62 on the upper part of its 
outer walls, and the carriage 65 has flanges 67 that pass 
underneath the flanges of the channel member. This rela 
tionship is part of the total arrangement of the structure that 
supports both compressionforces and tensile forces imposed 
by the dish 10 or other load. 

Turning to FIG. 7, there is a hole 63 in the bottom wall 
61A of the channel-shaped member 61, through which the 
lag bolt 55 passes and provides a means for attaching the 
channel shaped member or base member 61 to the roof. This 
hole is made preferably near the longitudinal center of the 
channel member 61, in order to provide best support upon 
the sheeting or roof plate 34. In the installation process, a 
small hole 36 would be drilled through the roof plate 34 
before the lag bolt is installed. By installation of the lag bolt 
as shown in FIG. 8, the longitudinal position of the channel 
member 61 relative to the roof is established, but the relative 
position of carriage 65 is still adjustable. 

Turning to FIG. 4, threaded bolt 70 performs two func 
tions. One is to pass through a threaded opening 66 in the 
carriage 65 and frictionally engage the top surface of the 
bottom wall 61A of the channel 61 so as to lock both the 
carriage 65 and the lower end of the threaded bolt itself in 
place. The other is to have its upper end serve as a means of 
attachment for the heavy load, i.e., a particular leg of the 
frame 17 that supports the dish 10. 

METHOD OF INSTALLATION 
The method of retrofitting the tile-covered roof structure 

to support the satellite dish or other heavy load is carried out 
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as follows. Turning to FIG. 5, a particular tile member such 
as the selected tile member 42 which has a portion thereof 
elevated above the roof plate is chosen for removal. A chalk 
line 4S, is made upon the top surface of several of the tiles, 
including tile 42, and this chalk line marks the location 
where channel member 61 will later extend horizontally in 
a direction perpendicular to the rafters. Then the tile 42 is 
removed, and opening (shown as 44 in FIG. 10) is formed 
in it. Alternatively, the opening 44 may be formed at a later 
time (as shown in FIG. 10). When the tile member 42 is later 
replaced, the position of opening 44 will establish the 
location where threaded bolt 70 must be downwardly 
inserted to engage the carriage 65. 

Preferably the next step is then to drill a small hole 36 
through the roof plate 34 and into the selected rafter 32 as 
shown in FIG. 6. Next, as shown in FIG. 4, the generally 
Z-shaped metal frame 50 is selected, which has a lower end 
portion S5 (the lag bolt) adapted to extend downward 
through the hole in 36 the roof plate, a mid-portion 60 
(channel member 61 and carriage 65) adapted to rest hori 
Zontally upon the roof plate, and an upper end portion (the 
threaded bolt 70) adapted to pass vertically upward through 
the opening in the selected tile member. The channel mem 
ber 61 is placed upon the roof plate such that it extends 
horizontally in a direction perpendicular to the rafters, 
underneath the chalk line 45. Turning to FIG. 4, sealing 
material (not shown) is placed over the drilled hole 36 in the 
roof plate so that there will be no leakage after the lag bolt 
is inserted. The lag bolt 55 is then inserted through hole 63 
in the channel member, through the drilled hole 36 in the 
roof plate, and is driven downward so as to secure the 
channel member 61 not only to the roof plate, but also to the 
underlying rafter 32. m 

Next, the carriage 65, if not already there, is placed upon 
the channel member 61. The carriage is moved to a location 
that is approximately beneath the position that opening 44 
will occupy when tile 42 is replaced. This will provide an 
adjustment of the horizontal distance between the lag bolt 55 
and the threaded opening 66 in the carriage 65. If opening 
44 has not previously been formed in the removed tile 42. 
that is done now. The removed tile 42 is then replaced. 
Opening 44 is then approximately above the carriage 65. 

It should be noted that, generally speaking, the worker on 
the roof will not find it at all convenient, or perhaps even 
possible, to make such measurements with precision. It 
should also be noted that the threaded bolt 70 cannot be 
attached to carriage 65 before replacing tile 42, because 
there is insufficient space to do that. 

Next, turning to FIG. 10, the two nuts 71,72 on the upper 
end of threaded bolt 70 are tightened against each other. The 
lower end of bolt 70 is inserted downward through the 
opening 44 to engage the threaded opening 66 in the carriage 
65. After initial engagement, the bolt is manipulated slightly 
so as to slide the carriage to an exactly correct position, as 
nearly as possible. The upper one of the nuts is then turned 
to drive the lower end of bolt 70 into biting engagement with 
the upper surface of the channel member 61 as dipicted in 
FIG. 11. At this time sealing material 150 is placed about the 
upper part of bolt 70 so as to completely seal the opening 44 
in the tile as shown in FG, 12. The washer 75 is slid down 
along the bolt 70 to engage the sealing material and hold it 
in place. As shown in FIG. 13, the washer 75 is then held in 
place by the sealing material 150. 
Then a channel member that forms part of the T-shaped 

base of frame 17, which has a suitable opening in it, is placed 
over the bolt 70 and is supported by nut 71 after nut 71 has 
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4 
been screwed part way onto bolt 70. Then the upper nut 72 
is tightened so as to secure the base of frame 17 in place. 
When all four of the attachments are made in this manner, 

the dish 10 or other heavy load is supported from the roof. 
but not from any tile member. 

ALTERNATE FORM OF APPARATUS 

FIG. 17 shows an alternate form of the apparatus that is 
workable, although not preferred. The mid-portion of the 
metal frame is provided by a channel member 80 that has a 
plurality of elongated holes or slots in its bottom wall. The 
lag bolt may be installed into the roof plate 34 through any 
one of these slots, and the channel member 80 may then be 
slid longitudinally relative to the lag bolt 55. At the other end 
of the channel member 80 a nut 82 has been welded onto the 
top surface of its bottom wall. The threaded rod can be 
inserted down into the nut 82 and is then tightened against 
the upper surface of the bottom wall of the channel member. 
Before the threaded rod is tightened, the channel member 
may be slid longitudinally to provide a means to adjust the 
horizontal separation of the lag bolt and the threaded rod. On 
the upper extremity of the threaded bolt are the same two 
nuts 71,72, used to attach the load above the tile, in the same 
manner as before. The difference in the installation process 
is that a measurement must be made to determine the correct 
position of the threaded bolt as it will appear under opening 
in the tile member; then the channel member must be 
secured to the roof plate in that position by positioning the 
lag bolt in the appropriate position in one of the elongated 
slots. 

An advantage of the carriage 65 in my preferred embodi 
ment is that it provides a quicker and easier means to 
establish the proper horizontal separation between the 
attachments of the lag bolt 55 and the threaded bolt 70 to the 
horizontal mid-portion of the metal frame as is best shown 
in FG. 4. 
While the presently preferred form of the invention has 

been disclosed in detail in order to comply with the patent 
laws, it will nevertheless be understood that the scope of the 
invention is to be determined only in accordance with the 
appended claims. 
What I claim is: 
1. A method of retrofitting a tile-covered roof structure 

that includes a plurality of rafters arranged generally in 
parallel at an angle inclined to the horizontal and a wooden 
roofplate supported upon the rafters, for supporting a heavy 
load but without damage to tile members, the method 
comprising the steps of: 

selecting a tile member that has a portion thereof elevated 
above the roof plate, and removing the tile member; 

forming an opening in the removed tile member; 
selecting a generally Z-shaped metal structure having a 

lower end portion adapted to extend downward through 
the roof plate, a mid-portion adapted to rest horizon 
tally upon the roof plate, and an upper end portion 
adapted to pass vertically upward through the opening 
in the selected tile member; 

positioning the metal structure such that the mid-portion 
thereof extends horizontally in a direction perpendicu 
lar to the rafters and the lower end portion of the metal 
structure is secured to the roof plate; 

placing a slidable carriage upon the horizontal mid 
portion of the metal structure; 

selecting a threaded shaft to act as the upper end portion 
of the metal structure; 



5,746,029 
S 

replacing the removed tile member; 
inserting the threaded shaft through the opening in the 
now replaced tile member and thence downward to 
engage the carriage; 

adjusting the horizontal position of the carriage so as to 
adjust the horizontal distance between the threaded 
shaft and the lower end portion of the metal structure; 
and 

providing means on the upper end portion of the metal 
structure for securing the heavy load such that the metal 
structure is supported by the roof structure, but not by 
the replaced tile member. 

2. The method of claim 1 which includes the further step 
of placing sealing means around the upper endportion of the 
metal structure where the metal structure passes through the 
“opening in the tile member. 

3. The method of claim 1 which includes drilling a hole 
through the roof plate into a selected rafter, selecting a 
threaded lag bolt to act as the lower end portion of the metal 
structure, and inserting the lag bolt through the mid-portion 
of the metal structure and thence downward through the hole 
in the roof plate and into the selected rafter. 

4. A tile-covered roof structure for supporting a heavy 
load without damage to the tile members, comprising: 

a plurality of rafters arranged generally in parallel and 
inclined at an angle to the horizontal; 

a roof plate supported upon the rafters; 
a tile member having a portion thereof normally elevated 

above the roof plate; 
a generally Z-shaped metal structure having a lower end 

that extends downward through the roof plate into one 
of the rafters, 

the Z-shaped structure having a mid-portion that extends 
horizontally in a direction perpendicular to the rafters 
and rests upon the roof plate; 

the Z-shaped structure having an upper end portion that 
passes vertically upward through an opening in the 
elevated portion of the tile member; and 

securing means on the upper end portion of the metal 
structure for securing the heavy load such that the 
heavy load is supported by the roof plate and the rafter, 
but not by the tile member; 

the mid-portion of the metal structure having a channel 
shaped member, the channel-shaped member having a 
bottom wall with a hole therethrough, the hole being 
offset from the longitudinal center of the bottom wall; 

the lower end of the metal structure being comprised of a 
lag bolt which extends through the hole in the bottom 
wall of the channel-shaped member; 

a carriage slidably supported upon the channel-shaped 
member for adjusting the lateral position of the carriage 
with respect to the rafters; and 

the upper end portion of the metal structure includes a 
threaded bolt having a lower end for securing the 
carriage relative to the channel-shaped member, 

5. The roof structure of claim 4 that also includes sealing 
means surrounding the upper end portion of the metal 
structure that passes through the opening in the tile member. 

6. A roof structure as in claim 4 wherein a pair of nuts are 
received on the upper extremity of the threaded bolt of the 
upper end portion, the pair of nuts being capable of engaging 
one another on the threaded bolt so as to provide a means for 
rotatably driving the bolt downward upon the mid-portion of 
the metal structure. 

7. A metal structure for placement upon a tile-covered 
roof underneath a particular tile member so as to support a 
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6 
heavy load above the tile member but without damage to the 
tile member, comprising: 

a generally Z-shaped frame having a mid-portion adapted 
to extend horizontally upon the roof, a lower end 
portion adapted to extend downward through the roof 
into a supporting rafter, and an upper end portion 
adapted to pass vertically upward through an opening 
in the tile member; 

the mid-portion of the frame having means for securing 
the lower end portion thereto, and also having separate 
means for securing the upper end portion thereto, at 
least one of the securing means being adjustable length 
wise of the mid-portion of the frame so as to vary the 
horizontal distance between the lower end portion and 
the upper end portion; 

the lower end portion of the frame having means for 
securing within a rafter against vertical movement 
either up or down; 

the upper end portion of the frame having means on an 
upper extremity for supporting the load against vertical 
movement either up or down; and 

the securing means for the upper end portion of the frame 
being slidably adjustable relative to the mid-portion of 
the frame. 

8. A metal structure as in claim 7 wherein the mid-portion 
of the frame is a channel-shaped member having lateral 
edges with outwardly extending flanges. 

9. A metal structure as in claim 8 wherein the means for 
securing the upper end portion of the frame to the mid 
portion includes a carriage slidably supported upon the 
channel-shaped member, the carriage having downwardly 
extending fingers that grip the undersides of the flanges so 
as to support the load against upward vertical movement. 

10. A metal structure as in claim 9 wherein the upper end 
portion of the metal structure also includes a threaded bolt 
whose lower end secures the carriage in an adjusted position 
relative to the channel-shaped member. 

11. A metal structure as in claim 10 wherein the means on 
the upper extremity of the threaded bolt for supporting the 
load against vertical movement either up or down comprises 
a pair of nuts. 

12. A metal structure as in claim 7 wherein the mid 
portion of the frame has a hole therein for securing the lower 
end portion of the frame, and the means for securing the 
lower end portion within a rafter includes a lag bolt adapted 
to extend through the hole and into the rafter for securing the 
frame against vertical movement either up or down. 

13. An apparatus for supporting a heavy load above a tile 
roof without damage to tile members, comprising: 

an elongated base member adapted to lie upon the surface 
of the roof underneath a tile member and having upper 
and lower surfaces; 

a lag bolt having a head end, and a threaded body; 
a hole in the base member providing a first attachment 
means such that the threaded body of the lag bolt may 
be inserted therethrough for passing downward into the 
roof to secure the base member thereon; 

a nut supported above the upper surface of the base 
member and firmly secured against vertical movement 
relative to the base member, the nut having a threaded 
hole therein providing a second attachment means; 

an elongated shaft having a lower end which is threaded 
and adapted to be inserted downwardly through an 
opening in the tile member so as to then engage the 
threaded hole of the nut; 
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the elongated shaft being adapted for rotation to tighten 
the elongated shaft so that the lower end may extend 
through the nut and bite into the lower surface of the 
base member, thus firmly supporting the elongated 
shaft; and 

the elongated shaft having an upper end adapted to 
protrude above the tile member so that the heavy load 
may be attached to the upper end of the elongated shaft. 

14. Apparatus as in claim 13 which includes means for 
adjusting the horizontal separation of the two attachment 
means before tightening the elongated shaft. 

15. Apparatus as in claim 13 wherein the nut rests directly 
upon the upper surface of the base member, is fixedly 
attached thereto, and the hole in the base member is elon 
gated for adjusting the position of the base member longi 
tudinally relative to the lag bolt. 

16. Apparatus as in claim 13 which further includes track 
means formed on the base member, and a carriage having 
interlocking track means; and wherein the nut is formed as 
part of the carriage, the carriage is slidable lengthwise of the 
base member for adjusting the horizontal separation of the 
two attachment means, and the tightening of the elongated 
shaft fixes the horizontal separation of the two attachment 
CS 

17. A method for installing an apparatus for supporting a 
heavy load above a tile covered roof: 

a) selecting a elongated base member having a bottom 
wall; 

b) securing the base member to a roof; 
c) selecting a carriage having a threaded hole there 

through; 
d) coupling the carriage to the base member so that the 

carriage is retained by the base member and unable to 
be plucked from the base member but is able to slide at 
least part of the length of the base member; 

e) drilling a hole in a tile; 
f) placing the tile on the roof so that the tile covers the 

roof, the base member, and the carriage; 
g) positioning the carriage so that the threaded hole in the 

carriage is generally coaxially aligned with the hole in 
the tile; 

h) inserting an elongated threaded shaft into threaded 
engagement with the hole in the carriage; 

i) rotating the elongated shaft until the end of the shaft 
engages the bottom wall of the base member thereby 
securing the shaft from movement with respect to the 
base member. 

18. The method of claim 17 further comprising the steps 
of: 

a) screwing a first threaded nut onto the shaft; 
b) screwing a second threaded nut onto the shaft until it 

contacts the first threaded nut; and 
c) turning the second threaded nut so as to rotate the shaft 

thereby securing the carriage from movement with 
respect to the base member. 

19. The method of claim 18 further comprising the steps 
of: 

a) removing the second nut from the shaft; 
b) positioning the first nut in a desired position on the 

shaft above the tile; and 
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8 
c) coupling a heavy load to the shaft so that the structure 

is supported by the first nut and does not come in 
contact with the tile. 

20. The method of claim 19 wherein the base member is 
secured to the roof by screwing a lag bolt through a hole in 
the base member and into a rafter in the roof. 

21. The method of claim 18 wherein the step of rotating 
the shaft causes outwardly extending flanges on the base 
member to securely engage flanges on the carriage that pass 
underneath the flanges of the base member, thereby securing 
the carriage from movement with respect to the base mem 
ber. 

22. The method of claim 17 wherein the base member is 
selected so that when the apparatus for supporting a heavy 
load comprises more than one base member, each of the base 
members may be secured to a rafter in the roof using a lag 
bolt. 

23. The method of claim 17 wherein the step of coupling 
the the carriage to the base member causes the carriage to be 
fixedly attached to the base member and unable to slide the 
length of the base member thereby providing a threaded 
attachment means fixedly coupled to the base member, and 
wherein the base member further comprises slots in the 
bottom wall so that the step of positioning the carriage must 
be performed by adjusting the base member with respect to 
the roof prior to the step of securing the base member to the 
roof, and wherein the threaded attachement means must be 
positioned so that after the tile has been secured to the roof. 
the hole in the tile will be precisely coaxially aligned with 
the threaded attachement means. 

24. An apparatus for supporting a satellite dish above a 
tile roof without causing damage to tile members, compris 
1ng: 

a) a tile member having a hole therethrough; 
b) an elongated base member adapted to lie upon the 

surface of a roof underneath the tile member; 
c) a lag bolt for securing the the base member to the roof; 
d) a slidable carriage having a threaded hole therethrough, 

the carriage slidably engaging the base member and 
being capable of sliding at least part of the length of the 
base member so as to provide adjustment of the posi 
tion of the carriage with respect to the hole in the tile 
member; 

e) an elongated shaft capable of being inserted through the 
hole in the tile member; 

f) the elongated shaft being capable of threadingly engag 
ing the carriage so that rotation of the shaft causes the 
end of the shaft to bite into the surface of the base 
member so as to fixedly secure the shaft; 

g) the elongated shaft having means for coupling to a 
satellite dish supporting structure; 

h) a satellite dish having a supporting structure, the 
structure being coupled to the elongated shaft by the 
coupling means so that the dish and the structure are 
able to be supported away from the tile member to 
prevent damage to the tile member. 

25. The apparatus of claim 1 futher comprising two nuts 
which contact one another on the shaft so as to provide a 
means for rotating the elongated shaft and which provide the 
means to couple the satellite dish supporting structure to the 
elongated shaft. 


